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PRINCIPLES AND PRACTICE OF CONSTRUCTION COST- 
KEEPING 


PART TWO 
ANALYZING COSTS 


This article deals with the analysis of contractors’ costs. Part 
I—Introductory and Contractor’s. Equipment, written by Mr. 
Affelder, issued as Volume III, No. 22 of our Official Publications, 
on August 15, 1922, dealt with the relation of contractor’s equip- 
ment to costs. 


UNCOMPLETED CONTRACTS 


If every contract a contractor had on hand was completed at 
the close of a fiscal period, the determination of the profits and 
losses accruing therefrom would be simply a matter of closing out 
ledger balances. However, the condition of having unfinished or 
partially completed contracts on hand is practically always present 
and the profit or loss arising from the execution of these contracts 
must be considered in determining the surplus and in preparing the 
balance sheet. Just what part of this profit or loss should be ab- 
sorbed in financial statements as profit earned or loss sustained de- 
pends upon the physical and contract conditions attending each 
operation. A definite knowledge of the actual costs of units of work 
performed is required. 

It is not sufficient to simply know that a contractor undertook 
a $600,000 project, on which at the time of signing the contract, he 
contemplated making a profit of $48,000, and when $400,000 has 
been spent on work completed, to assume that the contract has been 
two-thirds finished and the contractor has earned two-thirds of his 
estimated profit of $48,000 or $32,000. The portion of the contract 
which actually cost $400,000, may represent work which was orig- 
inally estimated to cost $380,000 or possibly $420,000. The con- 
tractor’s proportionate earned profit then would be the $32,000 
mentioned above less the $20,000 loss on performance, if the work 
had been estimated at $380,000, and cost $400,000; or $32,000 plus 
$20,000, if estimated at $420,000 and the actual cost $400,000. In 
other words, if the work which actually cost $400,000 was estimated 
to cost $380,000, the contractor’s profit on the completed portion of 
his contract would be only $12,000. If the same completed work 
had been estimated to cost $420,000, his profit at the time he fin- 
ished the work costing $400,000, would be $52,000. Then, again, 
the particular classification or line of work, such as brickwork, 
which was performed at a loss and caused the increase to $400,000 
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which was estimated to cost $380,000, might be a trade which was 
uncompleted and still in progress at the time the profit and loss fig- 
ures were determined. The possibility of a reduction in the esti- 
mated profit on the uncompleted portion of the contract, through a 
further loss that might be sustained in carrying out and completing 
this particular trade, would have to be taken into consideration. 
The loss might be great enough to entir:ly wipe out the original 
= profit on the uncompleted portion of the particular con- 
ract. 

__ While the above refers merely to the general accounting neces- 
sity of accurate cost information, the greatest advantage derived 
from the cost system lies in having a knowledge of the unit cost of 
production during the progress of the work, so that construction 
costs can be carefully checked and excessive costs reduced. 


LABOR COSTS 

The most important element of construction cost-keeping is the 
labor cost. When preparing a bid for a prospective contract, the 
contractor examines the plans and specifications to ascertain the 
number of units of the different kinds of work which are required 
to be done, and then values these units. To the sum of these values, 
he adds his profit, and the total is the basis of the contract price. It 
follows, therefore, that the values referred to above as being placed 
by the contractor on the units of work when estimating the cost of 
prospective work, really represent the selling values of these units 
of work. 

If the contractor finds that a building requires, say one million 
brick, and he values these brick at $40 per thousand, he is in effect 
saying that he will sell to the owner one million brick laid in the 
wall for $40,000. (His contract profit is later added to the estimate 
as a whole). This $40,000 includes the wages of the brick-layers 
and laborers, the sum paid the manufacturer for the brick, and the 
disbursements for sand, cement, hauling and other incidentals. 


In arriving at the figure of $40 per thousand, the contractor 


has in mind a certain cost for labor, for brick, for sand, for cement, 
etc. As the city in which the building is to be constructed and the 
location of the site on which it is to be erected, materially affect the 
amount that must be paid for freight and for hauling, and as the 
law of supply and demand determines the amount that the manu- 
facturer demands for his brick, inclusive of freight and hauling, it 
is essential in valuing prospective work properly to have brick- 
dealers quote prices for delivering brick where and when wanted. 
Past experience is not the proper guide for valuing brick and other 
material. Therefore, the contractor secures current bids for ma- 
terial and uses these bids in valuing material units. ; 
Next the item of labor has to be valued. In doing so certain 
information is used; first an accurate knowledge of man-produc- 
tion in the past, i. e.: how many bricks per man were laid under 
different conditions on prior contracts; second, a knowledge of the 
hourly rates of wages to be paid to the workmen during the con- 
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struction of the job on which the contractor is bidding. Such in- 
formation must be correct. If the information of past experience 
on which the contractor relies when preparing bids on prospective 
work, rates man production too high, the labor values that he uses 
in his bid will be too low, and fulfillment of the contract may involve 
a cash loss. If, on the other hand, he rates production too low, he 
may estimate the cost so high as to find the amount of his bids a bar 
to securing contracts for new work. 

A cost system may give the contractor the necessary correct 
information at the completion of an operation as to what his actual 
unit labor costs have been and thereby meet the requirement of as- 
sisting him in intelligently preparing estimates for new work. But, 
the system must go farther. After a contractor has secured a con- 
tract, he must know while the work is in progress that it is being 
done economically, and within his estimated cost, so that the profit 
which he figured on making at the time he signed the contract will 
actually be realized when the work has been completed. 


WORKING ESTIMATE 


A comparison of a contractor’s actual unit cost of production 
can only be made by using the unit values considered in arriving at 
his bid. The bid of course is his selling price. As the contract price 
is the aggregate of all selling values for all work of construction, 
the first requisite for a cost system is the separation of the contract 
price into values for each line or class of work included in the con- 
tract. The schedules showing this separation comprise what is 
called a Working Estimate. The amount alloted to each such classi- 
fication of the work is determined by a re-checking of the units of 
work to be done and of the values placed upon these units when pre- 
paring the bid. The more important of these classifications are as 
follows: Excavation, shoring, concrete foundations, common brick 
work, face brick work, fireproof arches, fireproof partitions, re- 
enforced concrete, structural steel, finished woodwork, waterproof- 
ing, cut stone, terra cotta, plastering, sheet metal work, roofing, 
painting, glazing, finished hardware, ornamental iron, marble work, 
tile work, terrazzo, mosaic work, plumbing, steam heating, ventila- 
tion, electric wiring and fixtures, mechanical plant, elevators and 
profit. 
Allotments must also be provided for such items as the cost of 
the job organization (superintendent, timekeeper, material checker, 
watchmen, etc.), the maintenance of a field office, sums paid for 
street, water and vault permits, insurance, cleaning rubbish and 
other items of a general character. 

The Working Estimate for a particular job includes such of 
the above and as many additional allotments as may be necessary 
to fully distribute the contract price over the work embraced in the 
contract plans and specifications. If any lines of work are sub-let, 
the amount shown in the Working Estimate therefor is simply 
the total estimated value of the work so sub-let. 

The Working Estimate furnishes details of the items compos- 
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ing the total amount alloted to such lines of work as the con- 
tractor executes with the mechanics and laborers on his own pay- 
roll. For example, the allotment for labor for excavation might 
be given as $50,000. The detail would show that this sum was 
based on excavating say 20,000 cubic yards of earth excavation at 
$2.50 per cubic yard. For common brick, an allotment might be 
stated as $100,000 to cover the laying of 5,000,000 bricks at $20 
per M. Sometimes, it is advisable to break up the value allowed for 
a complete unit, as the allowance of $20 per M for brick might 
be segregated to indicate how much has been allowed for unload- 
ing brick, how much for carrying brick to the scaffold, and what 
portion for mixing mortar. The breaking-up of the value of any 
particular unit depends upon what productive results can be ob- 
tained by attempting to keep a record of the cost of the component 
parts of the complete unit. A study of the various labor steps taken 
in performing the unit of work must be made to determine what 
can be accomplished without having the cost of the record-keeping 
too expensive for the results produced thereby. 

Such cost symbols are established as are necessary to charge 
each dollar of actual expenditure for labor and material against the 
allowance for each feature of work in the Working Estimate. These 
symbols are prepared by the cost analysis department, and a list of 
them, together with the work that each symbol embraces, is fur- 
nished - the job organization for use in distributing labor and 
material. 


STANDARDS 


A basic Standard of Cost Accounts and Cost Symbols should 
first be prepared which covers the main features of work which the 
contractor regularly performs with the mechanics and laborers on 
his own payroll. A basic Standard for each contractor must be 
established because it is not practicable to set a Standard that could 
be uniformly adopted by all contractors. A Standard that would 
form the profit basis for analyzing the costs of the contractor who 
erects office buildings would be meaningless if applied to the costs 
of a contractor who does road work or dock work. 

A Standard could take as a starting point the prefix letter “M” 
for masonry work, “C” for carpentry, “S” for structural steel, 
“R.C.” for reinforced concrete. Preferably, the prefix letter should 
be the first letter of the name of the line of work, if this can be 
done without duplication of letters. The first letter of the trade is 
suggested as being preferable for symbols, because it is easier for 
anyone who has to use the symbols to remember a letter that is sug- 
gestive of the trade. 

After the entire work of construction has been sub-divided into 
the various trades which have to be done and the symbols have been 
established, the trades themselves are sub-divided according to the 
principal features of work performed in each trade. These princi- 
pal features of each trade should be numbered consecutively in the 
sequence in which the work is performed, with the letter for the 
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trade prefixed to the numeral. If “M” represents masonry, “M.1” 
might be excavation, “M.2” shoring, “M.3” concrete foundations, 
“M.4” brick-work, etc. Where it is advisable to break up a prin- 
cipal feature into the sub-features which compose it, a letter desig- 
nating the sub-feature should be affixed to the symbol which repre- 
sents the principal feature. With “M.1” being the symbol for 
excavation, “M.1.E.” would be earth-excavation and ‘“M.1.R.” rock- 
excavation. When a particular contract includes features of work 
which apply only to that contract, special symbols are assigned. 


DAILY REPORTS 


Every foreman on the works prepares a daily report, showing 
what men are under his charge and each kind of work on which 
they were employed. These reports also give the number of units 
of work completed, the workmen’s rates and the number of hours 
earned. When the men work overtime, the report shows the time 
divided into hours actually worked and hours allowed as excess 
time. To illustrate, if a mechanic is entitled to time and a half 
when working overtime, he would receive 114 hours’ pay for work- 
ing from 6 to 7 p.m. His actual working time is the one hour be- 
tween 6 and 7 and his excess time is the additional one-half hour 
paid him. 

The purpose of this separation is to determine properly the 
actual man-production per hour. When a mechanic receives 114 
hours’ time for one hour of actual labor, his output does not in- 
crease 50%. He does no more work in the hour between 6-7 p.m., 
for which he receives 114 hours’ time than he performs between 
2-3 p.m., for which he is paid only one hour’s time. The excess 
time is part of the cost of the work and has a decided effect on the 
actual gain or loss calculated in dollars and cents, but has no bear- 
ing in arriving at the output per hour worked. 

The earned time of workmen appearing on the foreman’s re- 
port is compared with the time shown by the time-checker’s check- 
ing card. 

All foremen’s daily reports are summarized to ascertain the 
total labor cost in hours for each kind of work, together with the 
total quantity of work produced daily. The total cost of each 
feature of the work is then divided by the number of units pro- 
duced to determine the man production. 

A comparative statement is prepared, showing the number of 
units of work completed, compared with that proportion of the 
total number of units shown by the Working Estimate to have been 
originally estimated for the entire work which is represented by the 
percentage completed to date. The statement also gives the actual 
cost in money per unit compared with the cost per unit originally 
estimated as also indicated by the Working Estimate. The follow- 
ing information is thus developed: first, whether the actual cost 
per unit of production exceeds the estimated cost per unit used in 
arriving at the contract price; and second, how the actual number 
of units of work required to complete a definite part of the struc- 
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ture compares with the number of units originally estimated 
therefor. “h , 

The statement furnishes the comparison of actual performance 
and cost with estimated performance and cost both for the day, 
week or other period and for the entire period from the beginning 
of the work to the date of statement. While the foremen’s reports 
must be studied daily, the intervals at which these comparative 
statements are to be compiled must be governed by the fact that 
the statements should not be delayed beyond the time when ex- 
cessive costs shown by the statements can be investigated and 
remedies applied to reduce these costs. To illustrate, if it will 
require only three weeks to complete the brick-work on an opera- 
tion, there is no advantage in having the first report ready the 
middle or end of the second week. It is rather a waste of time. 
When these reports show that the actual cost of production exceeds 
the estimated cost, an investigation should be conducted to arrive 
at the cause. This investigation is not an accounting problem, but 
is one for the technical men of the organization. An accountant 
cannot be expected to have sufficient technical knowledge to state 
just what particular method of construction followed is respon- 
sible for the loss. He should assist, however, in every way by 
analysis to try to locate the source of the trouble. 

If the actual cost of production is considerably below the esti- 
mated cost, an examination should also be made as this condition 
may result from failure to correctly charge labor costs to the proper 
feature of the work or from poor judgment in originally estimating 
the cost of work, through not having proper knowledge of man- 
production. 


hoy tele 


MATERIAL COSTS 


While the cost records deal mainly with the actual sums ex- 
pended for labor, material and other items, composing the cost of 
the building, it is essential that a memorandum record be kept of 
a contractor’s commitments for material and to sub-contractors. 
The commitments are not incorporated in any of the regular cost 
reports but the information is kept for reference purposes and for 
seeing that the cost records include invoices for all material that 
has been ordered and delivered. 

Either the cost analysis department’s file should contain copies 
of all contracts for material, and all purchase orders issued, or it 
should be given access to files of other departments under conditions 
that will guarantee the seeing of all such contracts and purchase or- 
ders by the cost analysis department. A memorandum sheet should 
be kept in the cost ledger for each class of material covered by a pur- 
chase agreement, such as brick, sand, cement, etc. The sheet should 
show the name of the material dealer, the class of material to be 
furnished, the unit price, the approximate quantity required and 
the estimated amount of the material ordered, obtained by multi- 
plying the unit price by the approximate quantity. This in- 
formation is used as the heading of the sheet. As deliveries are 
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made from time to time under these purchase agreements, the 
quantity of material and the cost thereof, as shown by the pur- 
chase register sheets, are tabulated. Consequently, at all times prior 
to the completion of the deliveries under the purchase agreement, 
the cost analysis department can tell approximately the quantity 
and value of material still to be taken from the material dealer. 
If, at any time during the progress of the job or at its completion, 
the quantity of material actually required on the building shows a 
marked difference, when compared with the approximate quantity 
ordered, an investigation should be conducted to determine the 
cause. 

Separate sheets are not kept for the miscellaneous material 
ordered under a purchase order form. As these purchase orders 
are received, they are entered on a memorandum sheet in order as 
received by the cost analysis department, the tabulation showing 
the number of the purchase order, its date, the name of the vendor, 
a brief description of the material ordered and the approximate 
value of the order, obtained by multiplying the unit price on the 
order by the quantities ordered. When invoices are received and 
approved by the accounting department, the exact cost of the ship- 
ment by the vendor is determined from the purchase register sheets 
and furnished the cost analysis department. The date and amount 
of the invoices are entered in the third money column opposite the 
estimated amount of the purchase order. The value of unbilled 
purchase orders should be kept in pencil in a center column, be- 
tween the one showing the estimated value of the purchase order 
and the one giving the exact amount paid to the vendor. As the 
charges from the vendors are received, the pencil amounts should 
be erased so that the total of the pencil amounts will at any time 
represent the purchases to which the contractor has been committed, 
for which no invoices have been approved and consequently not en- 
tered on the purchase register sheets. 

Let us now consider the records dealing with the actual cost of 
materials delivered. This actual cost is indicated on the purchase 
register sheet (a report of expenditures for labor and material 
prepared by the accounting department), and is distributed thereon 
to the sub-divisions of work on which the material is used. Ma- 
terials which are not immediately installed are charged temporarily 
to a “Stock” account, which acts as the inventory of unused ma- 
terials on the job. , . 

The items which are marked “Stock” are posted in detail to a 
material distribution sheet. A separate column on this distribu- 
tion sheet is used for each class of material purchased from an 
individual material dealer. The name of the dealer is shown, the 
class of material purchased and the unit price, together with the 
number of units of material delivered and their money value. When 
all “Stock” items have been entered, the money values are cross- 
footed and the total shown in a “Total Amount” column. | 

The material is charged to the sub-division on which it was 
used. Reports are received from the job, giving the class of ma- 
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terials, the unit of the material (that is, cubic yards of sand; thou- 
sand (M) brick; barrels of cement, etc.), the number of units used 
on each feature of the work and the balance remaining on hand. 
This balance on hand at the end of the first week is carried over 
to the report for the second period and to it are added the deliveries 
during the second period, the sum of the two representing the total 
inventory and purchases which have to be accounted for. 

The number of units of each class of material used is credited 
to the total amount to be accounted for and charged to the feature 
of work on which used. These quantities are valued at the unit 
price for each class of material indicated at the head of each column. 

The check on the possible waste of material is not developed 
at the time when the costs of material are entered but when the 
report of costs is prepared. 


CosT OF SUB-CONTRACTS 


Cost accounts contain both the ultimate cost of work sub-let, 
as indicated by the contract obligation to the sub-contractor, and 
the actual cost to date representing the value of work actually per- 
formed by the sub-contractor. 

The information for the contract obligations is based on the 
contracts sub-let and orders issued to sub-contractors from time to 
time. 

The information as to the actual cost to date is based on appli- 
cations for work performed received from the sub-contractors and 
is included in the reports of actual cost received from the account- 
ing department. 

The cost record, therefore, shows the actual cost incurred to 
date for work actually performed by sub-contractors and the 
amount of contract obligations to the sub-contractor. The former 
figure is used in arriving at the total actual cost to date, which 
should agree with the total cost appearing on the general ledger 
of the accounting department. The latter figure is for the purpose 
of determining the gain or loss in sub-letting a contract as com- 
pared with the amount which was allowed at the time that the 
Working Estimate was prepared for the particular line of work 
covered by the sub-contract. 


MISCELLANEOUS COSTS 

Various miscellaneous costs in addition to labor, material and 
sub-contracts are incurred in construction work. They include 
service charges, like telephone, telegrams, hauling, insurance, per- 
mits, etc. They are simply charged to the feature of the work for 
which the provision was made in the Working Estimate, unless the 
charges for any particular kind of item are above normal and the 
contractor may wish to keep separate costs thereon. 

If, however, a commissary is maintained, or if the contractor 
has an operation which requires a garage or stable because of the 
jarge number of motor trucks and teams engaged, the cost analysis 
department must keep a record of the cost of operation, together 
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with the revenue obtained in the case of the commissary, or the 
production obtained from the motor trucks and teams. 

In view of the varied volume and character of the sales in a 
commissary, it is not possible to more than suggest what features 
of cost should be kept. The desirability of keeping a greatly de- 
tailed analysis or even any analysis at all, depends upon the con- 
ditions attendant upon each particular operation. If the construc- 
tion work is of such character as to require the housing and feed- 
ing of several hundred workmen, under difficult conditions, the cost 
analysis must be in greater detail than if it is just a small com- 
missary operation at which a limited number of workmen take 
only their noonday meal. 

On a large construction job, the major divisions of the cost 
analysis would be: 


1. The cost of the bunk-houses. 

2. The cost of the commissary buildings. 

3. The cost of utility buildings, such as amusement center, 
barber shop, tailor shop, etc. 

4. A separate cost for the equipment installed in the bunk- 
houses, in the utility buildings and in the commissary. 

5. <A separate cost for the operation of the bunk-houses, the 
utility buildings and the commissary. 

6. An analyzed revenue, so as to show the receipts from the 
bunk-houses, from the utility buildings and from the commissary 
meals. 

7. Where the commissary maintains stores and sells supplies 
to the workmen, the same analysis must be kept as in any mer- 
chandising venture, that is, the analysis should show the sales, the 
cost of goods sold, and the net profit or loss. 


Of course, in arriving at the cost of operation, the rules usually 
applied must be followed, that is, of including in the cost, repairs 
and replacements of equipment, depreciation on equipment which 
will outlive the operation, and the difference between the cost of 
construction and the salvage value of the buildings used. Very 
frequently it is decided that the cost of the buildings and the equip- 
ment is part of the cost of the construction work, rather than part 
of the cost of the commissary or bunk-houses, which is to be re- 
turned to the contractor in the amount paid by workmen for meals. 
This is a matter of policy that is best decided by the ease or diffi- 
culty of obtaining and retaining workmen on an operation located 
at a distance from cities. This policy is also influenced by the fact 
that there is a limit to the amount which can be charged workmen 
for meals, regardless of whether the amount so obtained reim- 
burses the contractor for his outlay or not. 


OVERHEAD EXPENSES 
The overhead expenses, which are the sums incurred by the 
field supervising organization (superintendent, timekeeper, ma- 
terial checker, watchmen, civil engineer, etc.), and the field office, 
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the supplies used therein and all expenses incident thereto, are 
usually charged to General Conditions. 

The service items which benefit all lines of work, such as ex- 
pediting, drafting, engineering, etc., are also charged to General 
Conditions. 


GENERAL OFFICE OVERHEAD EXPENSES 


If the conditions in a particular contractor’s office are such 
that it is feasible to distribute his general office overhead, the 
amount so distributed should be carried in a special cost account, 
so that the preparation of the cost reports will show the net gain 
or loss from the contract before this overhead is distributed and 
the net result after the overhead has been absorbed. 


12 





